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Abstract (Basic) : EP 475785 A 

Prodn. of 3 -hydroxybutyrate-3 -hydroxyvalerate copolymers (I) is 
effected by culturing poly- 3 -hydroxybutyrate -producing bacteria in a 
medium contg. a 3-7C primary alcohol (II), and recovering (I) from the 
bacterial cells. 

USE/ADVANTAGE - (I) are biodegradable and biocompatible polymers 
useful for mfr. of biomedical materials (e.g. sutures), bone-fixing 
materials, controlled-release pharmaceuticals and agrochemical 
compsns., etc. The process is simpler and more economic than prior art 
processes (cf. JA57-15093, 59-220192, 63.269989 and 01-69622). The 
bacteria are Pseudomonas, Alcaligenes, Athiorhodium, Azotobacter, 
Spiri Ilium, Methylobacterium, Hypomicrobium, Oncylobacter , 
Xanthobacter, Paracoccus, Rhizobium, Bradyrhizobium, Bacillus, 
Norcardia, Corynebacterium or Rhodococcus spp. The bacteria are 
cultured under growth-limiting conditions using (II) as the only C 
source. (II) is esp. n-propanol or n-amyl alcohol. The bacteria are 
cultured under aerobic conditions at 20-40 deg.C and pH 6-10. 

In an example, a mineral salt medium (1000ml) was inoculated with 
Methylobacterium fujisawaense (NCIB 1247) cells, treated with 0.15 ml 
n-amyl alcohol, and shaken at 3 0 deg.C for 50 hr. The cells were 
centrifuged, washed and dried. The dried cells contained 12.3 wt . % of a 
copolymer with a 3 -hydroxyvalerate content of 2 . 4 mole %. 
Dwg. 0/0 

Abstract (Equivalent) : US 5200332 A 

Prepn. of copolymer comprising D-3 -hydroxy-butyrate and 
D- 3 -hydroxyvalerate comprises; cultivating viable bacteria under 
bacterium propagating conditions, and by contacting with n-anylalcohol 
and opt. a carbon source usable by the bacterium; and recovering the 
copolymer from the cells. The bacterium is poly-3 -hydroxybutyrate 
formable and is Pseudomonas, Athiorhodium, Azotobacter, Spirillum, 
methylobacterium, Hyphomicrobium, Ancylocater , xanthobacter, 
Paracoccus, Rhizobium, Bradyhizobium, Bacillus, Nocardia, 
Corynebacterium or Rhodococcus . 

USE/ADVANTAGE - Improved softness and processability cf. polymers 
of the single cpds . 
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[ft** 13 #'J-3-fc HD*5'7*l/-hfcfiOT 

- 3 - t HP*v/t'J 1/- hft>*ft«#X£ft£&j£* 
lit ^^*^^^»**^e«»T-Sri:^« 

;U £ IT n - 7 ^ ;U7 Ho -^t, L < \t*<D&Mft£% 

[0 0 0 1 ] 

U—h (KTBrtftfcK-r) *3«fclKn-3-fc KO + S/ 
[0 0 0 2] 20 

»at«©«A*^«ty^tt*wairtts^5o» phb a? 

a. L*Lft*t*. PHBH KjA«tM^«BSKCiE 
[0 0 0 3] f:T, ^n^cD!BJS^«ttT^<«W^ 

J0«f8S3nTl^ (*MBB5 7 - 1 5 0 9 3fc«, ft!* 
DS 5 9 - 2 2 0 1 9 2^. ftfflBS6 3 - 2 6 9 9 8 9 

1- 6 9 6 2 2&«) . :n&^*i: 
Iri. AlcaUjrenes euJrophus_COBI^^$^$ia tWi f J 40 

- x - A-iJtfUdr^Sf?*!:**^ -a 5 c <bl: J; o^a^ 

[0 0 0 5] 



^l?5-749 2 

jsl'j} **rr * #a£# £*« a l 
x^j^-^cb-ra ^ 3-7 

©»-7^3-;Pi^jB#»*^H«*ft 3-7 
7^3-;nc*ttS**e:i:!cJ:r)»#+icBrt»tv 

c £0UJ**«*Bi<i:l**»: 3-7 <DK~7)\,3- 

)lt<»&$to±ft\t6l*&3~~ 7 cd«-7;ud-;hc« 

11**1**:: tfciD, «B#+fcD-3-tHn*^ 

^u-hfc^tfD- 3-t Kn*wty h£**rr 

Bf&# : -OOKCHOC&CO - 
Vb5£ : -0CH(kH*)C&C0- 
[0 0 0 7] *aWt«ffl3tl*»«tt, PHB£££ 

F*^X (P scudoMPas ) JK. 7;l/£'jy*X ( AlcMj 
genesj JR. 7fto-y^A ( Athiorhodim ) IK, 7 
( Azotobacter ) JR. Xt?;PU?A (Spin 
Hue ) JR, /^DA^U^A ( Methyl obacterun ) 
JR. Mt^ZuWl* ( Hyphoaicrobium ) JR. 7>-> 
n/t£*- ( Ancylobacter ) JR. *tJ->hA?*- (Xa 
othobacter ) JR, rtyziyhTs ( Paracoccus ) JR. 'J \f 
fcf'yA ( Rhizoblun ) JR, ^f^U^tf^A ( Bradyr 
bizobiun) JR, ( Bacillus) «, /^Jlr-f 

7 (Nocardia) JR. aiJ^fU^A ( Corynebactcr 
iua ) ^5, aHa^y^X ( Rhodococcus ) JR. 7 % /Sa' 
(Azotobacter ) JRft£3ftt»#<*aEr*. <t* 

V^VW, va-H^^X *u*x?> 

hn77X, 7;i^^ l jy^X 77t^'JX, 7JU^7'J 
fl'JY** 7^7TUXX. 7^/hA'^^- 

x'J^a x^t; mi^x>x, >^d/\'^x'J^a 

Ax ^ClA'y-x'J^A D^T^tA, ^D/\')f 

4 t r 7i>yX, ^fn/^fUDA Dtfr>7t 

A, /fD/^f'J^A -tf>yhV~Y. /\<^5^D 
h'^A /N-f^^^Dhf^A 7XXx/7 

U-f, A-<^^^Dtf^A ^-^>x-<^A, A^^ 
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3 

ii^Pfc'OA 7 7 y'JX, /Vf^S^nfcfOA 
-hhD7^7JX. ^>h/^^- 7?A'X, )\V 
#X 7*/#5>X, /t73 7 ^ 3^>J-, rj»/ 

v^+^vx. zhj^a^t'J^A tFn^^ 

*- ^7>fY-/«£i'm 
[ 0 0 0 8] *Jf89JK*^T, &M£#£#tm#tt, 

iiLTM^^^ift-r^^^^a^it-^m-xe (It 
B-XS (US) ©M#cDKa«, «q 

-^n-x, yj-bp-^ y;nfh- 

;k 7>rh-Ww«7J^-jk £x> 

/ty-;pfc£©7Aa-jwB, »sx+x, est. 

>X^-7U*>- *3fX*Xft£<0$M;£#j43j:£; 

X*X, **X*X, fef©*«*«***)9«ffl^^n 

5. 'JMML *'J9A«L ^HJ^A*, flj 

Ktt, fimi2 0-4(it, *?£L<li2 5-3 sr 
X, pHU 6-1 0> ft*L<\*6. 5-9. 5 

[0 0 0 9] S5-XSIT, 

6. « . iTjGCIMt"*"*. B-IRTKL WmoHm* 



(3) tti!¥5 - 7 4 9 2 

Ofca&Ktt, »-xaTJHV>S*ift££d&, 
#*»U pH£MfiL&ftt£tt*€frK 

4. ft-xa®ttftKft>&«MHtt. Aid 

*StWiE*»lll*»^J:0«#*»llll/lHlCL, CO 

■ KJ^TttJIfrSttTfc.fcK »xxaiCfflV>*MJtt 

«. *-xBTm>aK»«fcm-0te©o«jwc, 
tAaa^*ftua«T*tt^iit*BT'baa)5tx*ju 

tLTIi, n-^D/VZ-Jk n -75;P7;va-;i, 

7Aa-;u*x*;^-«tbTM«T#a«^tt, ft 
mm t LT«*ft 3 - 7 0»-7;P:3-;pcD*£fflus 

£%^a^j:c/M*ft 3-7 a>m—7fra-A,o)&mm 

< tic. 2 -loggjtiisn*. 
j<? [ooii] x^-fiiir, nm-nzz&L 
*«t»isft3-7^»-7;U3-;uoSd^**ftSti' 

^? [0 0 12] 

t**t«l *«Mft*lt«llcJ;0**»KttM1-*. tt 

^fD/^f'J^A 7WJ>X NCIB 12417. /t 
V n v f3 7s fXh'j7/^J>7 ATCC 17441 , 7 )Vt> 
'jy^X ^.^hD7 7X ATCC 17687 . 7)1* 'J V* 
X ^^hn7rXNCIB 11597 *5«tt;^a- K^T^X 
|^<^*<ArCC 17989 ft«^T»a*#0)*l«* 
5(? ff^fc. 
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5g£**U pH*«7.0 lCllB3nfc*50 bL 

ir«U77XniiAn, 120 T:toO#IH«BU Ctt* 

ftjfttifc. :ni:, «HBtP(»3fc«*tiB^T30t:T 
au 3or 2 a mftofc. 

10,000 xgT10#|l»&»«U 

[0 0 1 3] flfcTg 
K*1L ^0, K<HP0< 1.6g . Na*HP0« 2.4g, MgS0< • 
THjO 0. 2g , CuS0< -5HzO 0. 3 Kg , MnCli • 4&0 3b 
g. FeCe&O*- mo 18ng , CaCIa • 2&0 18ng. ZqS0< 
• 7H 2 0 3b*£R#U pH#7.2 KilttSn, 120 «CT20 
*M««»bfc*8l25 bL ^-Dfc»^T, ltt&««-?®<D 

nfc*fc*s*2 0»#u 3 5i:**ow«nf 

n LC<flj«O»tt50 bL l:Hl, Ztl\Zn-7*)V7 
>H2-;U0. 15 ml (0.3 MX) £*iflU 30t:Tft« 
fiii^iSS^fro/t. »a*«*50*IBfT-3fc*. S<£? 
»««TftBlbfc«, 2lsIlH*T*»L&*, ffi#£60 



(4) ftB!¥5 - 7 4 9 2 

*tt£tu*«KAn, ^dd^juaibl, rttwPAo* 

*/-;U-*8ft*« (Wttlf* : Sr*#»184mg /1 00 
aL fltlt3.5MX) iBLfetDA, 120 < CT90#W;t)0& 

#«>M*6K:«***©v«»otl*ftj|:HjL&. 
T. 

[0 0 14] flX » Q7 h 7 
Aft#X?DGC-7AG 

y h rReoplex 400 chroBosorb G 
AW-DMCS 101 (60-80 iesb ) 

: 160 t: 
AP«& : 250 r 
[0 0 15] 
20 HI] 



(MX) <*^X> MOT ' pH 
(MX) 

A* 12.3 2.4 0.12 5.0 
B* 8,7 76.4 0.14 5.0 
C 15.0 77.5 0.0 6.7 
D* 16.8 29.9 0.0 6.7 
3J? 0 022 6J*_ 



* A : O/v^f'J^A 7^7I>«>X NCIB 
12417 

B'.rtynyij* f-hU7^>X ATCC 17441 
C : TfrXVYi-T, 27hn77X ATCC 17697 
D:7J^ ; jytX a^hn77X NCIB 11597 
P.:'>:i-RtX l^-f^^M ATCC 17989 

** n-7^;i7;m-;p 

[0 0 16] £HW2 
?R- i:«fc**tt*n - 7 5JU7;i,3-;KZ)aSADft^T 

^cD£/££fr-j/;:. n -7i;P7^3-^$0.025 bL 
(0.05MX) fcW&DU 30rTttMi:5««*50» 
lUffofc. 12&IH], 25»W*J;r;37^fViai:, 
i:^inin -7 s;i/7;un-;mflE^aa*L, 0. 05$ 
32 



40 



*%iI^6J:^ICn-T5;W7;l/3-;U^^llDL^. a 
*3, &«*l;ii5ttS n - 7 5 )\,7)l3-)UD#mm\±* 
^•7-D/^f'J7A 7^1t7X>X NCIB 12417 CD* 

25R#M&0.01 bL , 37I$M»IC0. 005 »L 
*7 X 7rh'j7>r^ >X ATCC17441 ^3j:r/T;U^J 'J 
ytX ^hD7rX ATCC 17697 0)*£l2B*im. 25 

■am. 37^w^n^n^no. 025 bl. rwyy*x 

^)h07?X KCIB 11597 12^IW, 25f^W*S 

«fc^37i*|B]ac^n^ r tl0.015 bL fcjcc/^i-K^-t- 
X U^-f^-fATCC 17989 0>*fi. 37ffH0fttCO. 01 
bL Tfcofc. 2 

[0 0 1 7] 

K2] 











««*7»0**tt 






*M 








(M%) 


(MX) 




(MX) 


A* 


0. 08 


9.2 


9.7 


0.05 6.6 




0. 20 


212 


88.1 


0.0 6.6 
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(5) ft!H¥5 - 7 4 9 2 



c 


0. 20 


12.8 


56.9 


0.02 


6.7 




0. 14 


7.0 


17.9 


0.05 


6.6 


]•;• 


0.07 


46.8 


59.8 


0.03 


6.7 



* A:^D/i^f'J^ 7yt9I/y^ NCIB * [ 0 0 1 8] £*S0! 3 

12117 »-.3:f8l:*lt*K««tLTy^3-X0.25B (0.5 

H:/l73y*7 x~MJ7Y*>X ATCC 17441 ia*0 &<£tfn - 7 ^ ;W7;iO-iW). 15 iL. 0. 3#a 

C:7;U*Tjy±X i^h^rX ATCC 17697 %) £3sta Lfc^ftl*, 1 tm&lZ LT#ffi£tt 

D:7J^'jytX ^)hP77X NCIB 11597 CD£/££fT^c. fc£££3K5fsT. 

K^a-Htt^ U^^*^ ATCC 17989 [0 0 19] 
** ^m^n -7^)l7)ln-)\, * w 3 ) 

£3 



Hit* 




VJS» 










n-7*)l 


V)lU~-7s pH 






(*;i/X) 


7)l3-)l 


(MAX) 


A* 


12.4 


0.6 


0.0 


0.37 4.7 


R' 


13.3 


74.1 


0.13 


0.43 5.0 


C ( 


9.9 


62.2 


0.01 


0. 20 5. 5 


D' 


1.2 


31.8 


0.24 


0.03 6.6 


E* 


35.6 


48.2 


0.23 


0.26 6.7 



* Ar^a/WJ^A 7x1f7X>vX NCIB Sen - 7 $fr7)Vn-)\,<DmtoA\t, >fD;t^f'J £A 

12417 7i^»7X>'>X NCIB 12417ro*£ % 25BMfl«IC0. 

li:/*53?/*X f'h')7>f^>X ATCC 17441 01 mL *>^C/37^WftlC0. 005 iL Z3 yflX x~ 

Z'^hWf-f-k a^hD7rX ATCC 17697 h U * >X ATCC 17441©»*, 12«rM», 25*fy] 

D : 7^rtUY*X aOhDXrX NCIB 11597 »*5 ^^tfMftKl^tt-ettO. 025 nl, 7)lt) U Y*X 

E : xa-HifX l/^-f**-* ATCC 17989 ^hD7rX NCIB 17697 <D#£> 12P*fWK0. 015 

[0 0 2 0] £«M4 aL, 25»M*J:^37»IBa^*n-« ? no. 025 nL 7^* 

*-iSlr*3^n-75^7;p3-^©»JD*€:WT UY*X ^hD77X NCIB 11597CD«£, 12Rpffl 

coj:^n«t^«^tt, *JtW3 tnwcur**^ a? «»io. 005 bl. 25^m»*5j:i;37^w»(*-?-n-eno.oi 

&<D&j££fTo£. ^;iO-X0.25g (0.5 & 5 aL, :fe«ktfvi- K*:J-X ATCC 1798 

J:t/n-75;U7^3-;U^0.025 (0.05^*%) 9 (7>«£, 37P$|W«»*0. 015 nLT*^fc. 1****4 1:: 

flnU 30rTafcSt5JMte50HrMfr^fc. 12^ jRf. 

25P#ffl;te«fctf37W!H!fc|^ fcfctf^lC^ft* n -7£ [0 0 2 1] 

^7JU3-;U*K*jR!«L, 0.05««XlCXcSJ:5i;n [?H] 

£4 

jfttotg* <mk) 7;n3-;u 











wax) 






A' 


0. 08 


12.0 


12. 0 


0.05 


0. 46 


6.6 




0.20 


.34.1 


50.1 


0.0 


0. 26 


fi.O 


c 


0.18 


12.1 


55.9 


0.0 


0.19 


5.1 


D* 


0.12 


16.8 


29.9 


0.05 


0. 09 


6.6 




_0,08_ 


17^4 


47.4 


0.04 


0.23 


6.7 



* A^fDA'^f'J^A 7x1f7X>vX NCFB D : 7;U# 'J Y^X a^hD7rX NCIB 11597 

12417 E:ya-Km lH&-f £/*>f ATCC 17989 

B:^7-i^X x-HJ7W*7>X ATCC 17441 [0 0 2 2]*JSW5 

C : 7)li3>)?i-X a^hH7rX ATCC 17697 50 7AftUY*X a£ K n 7 7 X NCIB 11597 43<fctf*> 
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(6) #0l¥5 - 7 4 9 2 

9 10 

^l-K^E±X I ^9*4 ATCC 17989 ^fflUT^I ***£5II7kT. 

£*<7>£i££fTT*:. $B=X«£*H>Tn-7 5JU7^ [0 0 2 3] 

□ -;KOjSJP*Sr0.025 mL (0.05$ax) tlfcP^ [*5] 

£5_ 

D* 33.4 15 

__E* 36.8 26 



* D:7Wjy« ^hD77X NC IB 11597 
E^a-h'ttX l^-f^M ATCC 17989 
[0 0 2 4] *Jfcfl6 
7^*'jy*X 1-FD77X ATCC 17697 £/flV*T 

N«l:ff^. »-TjHin-75JV7;W3-;MME*L* 



•KTO . 0.05, 0.1 , 0.2 . 0.3 , 0.4 . 0.5 ^M%tL 
fcBWtt, *H«3tR«»CffU*M^#&&«Lfc. 

*x 6 k^t. 

[0 0 2 5] 
»6] 



*6 



11-75*7*3-* AM«««a Vtf^^ff* JtftKTttOpH 



Kina wax) 


(Max) 


(**x) 




0 


0.9 


0 


6.7 


0. 05 


1.4 


58 


6.6 


0.1 


4.9 


60 


6.6 


0.2 


11.4 


64 


6.5 


0,3 


17.5 


68 


6.6 


0.4 


4.8 


90 


6.5 


0.5 


1.0 


51 


5.7 



[0026] 

/fD/^f'JOA X**hM^X>X K (ttXW 

* I&8395) (Ccoa«ctt. ynh^rtX X^XHP 
*X>*£LT»K3*lTl>*#. a** 

• v>-** • *7 • yZr7r^ - Wf'JtD 

»35*. $209 M, ^^CicO^D 

JU.frx^i-SEl-ft^fcfca, ^fn/^r'J £A 



★ [no 2 7] WXT.8fc*»5«*«tLT(Dy^3- 
xo.25g (0.5 Max) fcJ:tfn-75*7*3-*0. 
a? 025 bL (0.05§aX) 2 0 (&ID* <£tf«*25i$ffl 
ft) , 077^ h-X0.25g (0.5 Max) fci:tfn- 
7 5*7*3-*0.025iL (0.05$ax) , J->i-> 
□ 0.25 g (0.5 M*X) fc«ttfn -7 5*7*3 
-*0.025 nL (0.05£SX) £*tt*Yim>fc£tfm* 

[0 0 2 8] 
[*7] 







£7 






(max) 


ft*X) 


fcfcKTftOpH 


®- 


13.3 


78.6 


5.5 


©• 


31.6 


43.0 


5.9 


(3)' 


8.7 


82.3 


5.7 


®' 


13.4 


58.6 


4.6 





[0 0 2 9] £]fc&!8 

/t^Sy** f-h l J7^>X ATCC 17441 €:WH 

LTCD^n-X0.25g (0.5 MMX) *Wn-75 

*7*d-*o.025 at (o.o5#ax) 2 til (**iU£i:tf 



50 



i««25Wffflft) ®77f h-X0.25g (0.5 *aX) £ 
£r*n -75*7*3— *0.02B iL (0.05«1%) CD'> 
n-^n-X0.25g (0.5 MaX) *5j;t/n-7 5*7 
*n-*0.025 iL (0.05#ax) &*t\*rift^ft£m 
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[0 0 3 0] 



11 



(7) 

[$8] 



tt!l¥5- 7 4 9 2 



49.1 
40.9 
49.8 



47.1 
68.1 
43.5 



6.5 
6.5 
6.4 



[0031] *j56W9 

^DA'^x'J^A inwi>x K (UX« 
i$3l8395) t ^fQ/^f'J^A tJ^7 70AA 
TCC 27886 , ^ D/N'^x 'J O A 7y^7I>X KCI 
B 12417 , >7Cfcr^A ;^n#5A IFO 141 

80, ^tT> hA'£ t-hhD7Y^X DSM 432^5 

J:^73-y^ T f -hU7^^>XATCC 17441£ffl 

[0032] »- t« 
tt#1L ^0. (KHi):S0, 3.0b, K&P0< 1.4b . Na 2 HP0 
< 3.0g, MgS0< -7&0 0.2g , »&X*X 0.2g, KaHC 
0. 0.3g , CuS0< • 5Ht00. 3og, ZnSOi • 7&0. MdCU • 

4H:0 3ng . FeC«Hs0 2 - X&0 18ng , CaCU • 2fo0 18 
ag . ZnS0< • 7H2O 3«*si:r/^^y-;no bL 
b, pHjW.2 KW»*ttfcJ«50 nl iSP77Xnl:A 

n, 120 t:T2o^pj]««L, ^nfc*ift(hLfc. ztuz 

o®**2 Bfflfrofc. JMWfclO.OOOXgTlOttma 

*9 



7(7 *fi*U SO, K,HP0< 1.6g , NaiHPO. 2.4g, MgS0< • 
7HjO 0.2g , CuS0< • 5HaO 0.3 M , MnCh ■ 4&0 3l 
g, FeCftHsOi- XHiO 18ag , CaCli • 2&0 18ag , ZnSO 
4 - 7H,0 3ng£**U pK#7.2 fcBIBSn. 120 TOT 
207>ftt]ftBb*:&fc25 aL "^>£ffll>T, JB-X«Ttl 

0.1 SmT. (I1.3MX) i$<fctfn - 7 5^7^3— JUO. 0 
25 aL (0.05$*%) fcflSftlU 30t:Ta*«cr 5 «« 

20 M. 15aL *3«ktfn-7£^7;lO-;U 0.025 nL&& 

[0 0 3 33 
»9] 









•«*7«©pH 




{**%) 






A 


17.7 


38 


6.7 


B 


53.2 


71 


6.6 


F 


29.7 


32 


5.8 


G 


7.5 


17 


5.0 


n 


12.5 


3 


4.1 


1 


16.2 


12 


6.5 



12417 40 
B:/t73^*X fzh'j7^^>x ATCC 17441 

T.«W»B395) 

0:/^cm?x'J^A t)^;7/7A ATCC 278 
80 

H : /Vf **£nfc^A **D#^A IFO 14180 
I :4t>hA^^- t"hKP7^X DSM 432 
[0 0 3 4] £Jfcfcf 1 0 

*1 0 



T, #ffi£#<B#*S£fTofc. SJ-T.gTCOn -7^ 
7;^-WiHOiKI^t, B-XStt, 
lt|B|*CtT^ *=XStt, n-75^7;U3-^« 
ScL'bT, 0, 0.02, 0.04, 0.06, 0.08. QAQ#&%t 

fc. 1 0 ICtkT. 

[0 0 3 S3 

Kl 0] 



n 7*)),7)\,zi-)V #B&<teft V&iWmG 8«ft7«W>pH 



-575— 



(8) ttH¥5-7492 



13 

a* (six) 


(Ml*) 




14 


0 


24.4 


0 


6.8 


0. 02 


17.4 


3 


6.5 


0.04 


23,5 


33 


6.6 


0.06 


29.7 


32 


5.8 


0.08 


28.7 


37 


5.3 


0. 10 


25.9 


29 


4.9 



[0 0 3 6] Xftfll 1 

MftU 3 0, (NHOiSfo 3.0g. K,HP0< 1.4g, NatHPO 
1 3. OR, MgS0 4 • 7& 00. 2g . »#X*X 0. 2g , CuSO 
4 • 5&0 0.5k, MnCh • 4H*0 5ng, FeCcHsOt- XfcO 3 
Oag . CaCli -2H:0 30ng , ZnS04 • 7fc0 Sugfcit/* 
* /-;H2iL«tt*U pRrt<7.2 lC»S£nfcft200 L 
& 1 L £Hft7^X3K:An, 120 "CT20#ffi«!« U 

tT 3 B mtttt* LfcSBHB«©*«»«r 1 

u 3ot:-ri5HESi:5«**54«fBfTV^ miiw 

HTLtt*, #*fc£10,000 XgTl0*>ffla&$HBU 
l$<*£*i?iL*:. 

[0 0 3 7] »~ 
MIL LHP0< 1.6k , NaiHP04 2.4g, MgSO. - 

7Hi0 0.2g , (NHi)iSOi 0.8g, CuS0< • 5&0 0.3 ng . 
MnCla • 4HiO 3ng, FefcHsOa- XH:0 18ng , CaCl, • 2H 



2O 18ng , ZnS0< • 7H»0 3ng£ig*L, pHft*7.2 (*JHffl5 
10 v**L 120 rT20#ro#«Lfc*ttl00 mL£fflt>T. « 

«**2oo sLtcMU £fti£n-7s/iv7;io-jpfcig 
(0.5 m*%) i$j;t;^^/-;u«:ig (0.5 mm%) $ 

DDL, 30T:TH«M««*48l*nBfTofc. 
+C*#y-JMM«iaU 0.25MXETFKftofc 
•ft, **/-;>£lg (0.25W;Xffl^) **DL./1. ft 

ft. 

[0 0 3 8] 

- hfcitf D - 3 - fc Fo*Wt>J 



7a> h^-xco^^ 



(Sl)Int.CI. 1 




(C 1 2 P 


7/02 


C12R 


1:065) 


(C 1 2 P 


7/H2 


C 1 2 R 


1:41) 


(C 1 2 P 


7/62 


C 1 2 R 


1:07) 


(C 1 2 P 


7/62 


C 1 2 R 


1:365) 


(C 1 2 P 


7/62 


C 1 2 R 


1:15) 


(C 1 2 P 


7/62 


C 1 2 R 


1:37) 



mite** fTft&mm* f i &$inmwm 



(72)#W% fc* gift (72)»«* ffiffi «- 
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(9) ttli¥5 - 7 4 9 2 



—577— 



